
NOVEM~BEB, 1920. MONTHLY WEATHER REVIEW. 637 

- maximum veloeltJ' by 
direction. 

Station. - 
N. N E .  E. SE. 8. SW. W ' N W .  
----- - ---- 

Relative frequency by direction. 

N. NE. E. SE. 6. SW. W. NW. 

1 Indicates prevslllng direction. 
NnTR.-Dat8 from the following stations is missing. For Cape May April July and 

1919:'for Hatteras, dctobc;, 1918: for t 1918 January February and Marc 
% ~ h l e , ' J a m a r y ,  kebruary, h r c h ,  and!kpnl, 1915. 

THE ACCURACY OF WIND OBSERVATIONS IN LARGE 
CITIES. 

By G .  HELLMANN. 

[Abstracted from BerichtILber dle Tlltiekelt des Preusdwben MeteorologkchenImtituts 
in den Jahren 1917, lelg 1919, pp. 24-3.1 

The necessity of observing the direction of the wind 
from wind vanes has led to the placing of vanes on builcl- 
ings in cities which are but oorly esposed to the wind, 

from adjacent buildings, they not only fail to agree in 
results with those exposed openly but dso disagree with 
other poor1 ex osed vanes. 

The autcor \as investigated this question for five 
years, 1911-1915, at three stations located in Berlin. 
The Urban municipal hospital is located near the south 
limit of Berlin, the Agricultural high school is 4.5 kilo- 
meters northwest of Urban, and a third station located 
in Seestrasse was 3.1 kilometers northwest of the high 

and, being influenced by e B dies and deflected currents 

school on the northwest limit of Berlin. The relative 
number of wind directions recorded by the three stations 
in those years is as follows: 

- 
[ N. (NE./ E. ( S E . 1  8. ISW.1 W. l N W . ( C a l m .  

I I I I I I I I I  

Most. conspicuous in t.his t,aMe are tlie differences be- 
t w c n  t.lie three st,at,ions with sout,li and with northeast 
winds. The Urban st:at,ion recorded about twice as many 
south winds as the high scliool, while t,he Seest.rasse sta- 
tion recorded t.hree t,iines as ninny nort.heast winds as 
the T.3ban st.itt,ion. This is probabt!. due to the situation 
of these stat,ions w4t.h respect, to the city. Seestrasse, on 
the nort~liwest recoived .more northeast winds; Urban, on 
the sout.11, had a preponderance of south winds. 

Of inter&, also, are records made between 1775 and 
17S7 within Berlin, which, then, of course, was much 
smaller t.hnn now. One observer was Beguelin, who 
observed from the old observatorf in Dorotheenstrasse 
for the Acadenl:\- of Sciences, and the other was Gronau, 
the niinist.er of the Parochidiirclie, who observed the 
vane on his cliurch stee le. The two points lay about 
1.5 kiloniet.ers apart. $heir records show very poor 
agrcement as t.0 frec uenq;. Tho best agreemmt occurred 
in t,he months of Mnv, June, and July when tlie north 
wind is prevailing. Throughout the p a r  Gronau had 
more southwest winds than Be elin, and, in general, 

inore north, south, and southeast winds. 
These records show how unreliable are man of the 

records of wind directmion obtained in cit.ies. T i e  obser- 
vat,ions of Beguelin and Gronau show also that record- 
ing inst.runient.s are essent.id, for t.lieir best agreement 
was in t.liose months when long dK -1i ht  and clear weather 
n.ic1c.d their observing in qorning an$ evening.--0. L. -11. 

he dso recorded more west win CK" s, while Beguelin noted 

QROUND TEMPERATURES COMPARED WITH AIR TEMPERATURES IN A SHELTER. 

BY GEORQE REEDER. 
[Weather Bureau, Columbia, Ma, Oct. 19,19!20.] 

SYNOPSIS. The thernionieters were placed, with the bulbs artly, but 
A of obwrvatiom was ma& at the United States Weat.her not whelk-, C o v e r e d ,  poilltillg to the llorth. Or rOteC- 

Bureau Ststion, Uniwrsity of Missouri, Columbia, during the months t,ion from int.erference and accidents, the three Pg be s were 
of September and October, 1907, to determine llow much exposed covered 1vit.h a st,rong 3-inch mesh w4re cage, the four thennometere on the ground differed from sheltered themornetem 11 

made, one of bare soil, one of blue-gma sod, and one of sand. Obser- vations were made with the dy; b d b  thermometers at 3 
vations made during the passwe of cumulus clouds md upon the effect p. ni. and sunset. and each morning with the minimum 
of a shade area 20 feet distant showed that all the instruments tliermomet,er. 
responded to cloud shadoys.. but that only ground thermonieters 
showed the effect of the buddmg shadow. The latter shadow caused The accon1pnnying tables and dia,ram show that 
a perceptible movement of air toward the sunlit area. This paper during September nights bare soil cools slower than 
serves to present the collected data from these observations. either sod or sand. Generally, it  was cooler on the 

ground during clear nights than in the shelter; during 
calm, clear, dewy nights bare soil was the warmest, as a 
rule. In  the middle of the day during September, under 
bright sunshine, hare soil and sand went to higher tem- 
peratures than the sod: and the temperature changes 
with the passage of a cloud also were greater on bare soil 
and sand than on sod. During cloudy, damp weather 
round-surface temperatures were moderate and varied 

was quite marked after September 20. 
The warmest period was from Se tember 11 to the 

lntli, inclusive (see fig. 1). The let! was the warmest- 

feet above *e T~ test the problem further, three beds ,,.ere COrller Wires being driven illto the ~OUnd.  The obser- 

RESULTS. 

Equi.pment.-The equipment consisted of niasiniuni, 
minimum, wet and dr,- bulb t,hermomet.ers and n t,hernio- 

a h, in the shelter, and of one miniiiiuni and one dy: 
The beds con- 

sisted of small adjoining plots of bare soil, blue-grass sod, 
and sand, each 18 inches s uare. The shelter, which 

above the ground. The beds lay on t,he south side of t,he 
shelter so that on bright d t r~s  the s1ielt.er shadow was 
thrown awal- from the thermometers esposed in t,he beds. 

thermometer on each of three beds. 

wai of the usual Weather Jureau t;.pe, stood 11 feet Q ut  little. The loss of heat from the bare soil surface 


